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DETD 



Technical advantages of 




esent invention include 



the provision of a method and apparatus for trafficking 
telecommunication signals having a first format over a 
network supporting a second format without terminating 



synchronous path or associated overhead portions of each 
is signal. Cross connecting signals having different formats 
without terminating the synchronous path or associated 
overhead portions of the signals provides an advantage of 
facilitating inexpensive switching across SONET and SDH 
networks while preserving the ability to monitor the 
performance of the signals being switched. Eliminating the 
need to terminate synchronous path and associated overhead 
portions of the signal saves equipment cost by eliminating 
the need for ports to terminate embedded signals. Avoiding 
termination of the synchronous path and associated overhead 
portion also aids to ensure signal integrity by leaving the 
synchronous path and associated overhead portion intact . 



Network elements 12 and 112 may comprise, for example, 
cross connects operable to receive telecommunication 
signals having different formats, and to switch the 
contents of those signals without terminating the 
synchronous path or associated overhead portions of the 
signals. Throughout this document, the term 
telecommunication signal is specifically intended to 
encompass signals having payloads capable of carryi ng 
voice, video, and/or various forms of data. In the 
illustrated embodiment, as will be described in greater 
detail below, each of network elements 12 and 112 is 
capable of receiving and processing signals having a SONET 
format and signals having an SDH format. As discussed in 
detail below, the manner in which network elements 12 and 
112 deal with each signal depends on the format of the 
particular signal . Cross connecting signals having 
different formats without terminating the synchronous 
path 

or associated overhead portions of the signals provides an 
advantage of facilitating inexpensive switching across 
SONET and SDH networks while preserving the ability to 
monitor the performance of the signals being switched. 



Matrix 34 is operable to map SONET-based SPEs into 
SONET-based transport signals or SDH-based transport 
signals. Similarly, matrix 34 can map SDH-based SPEs into 
SDH-based transport signals or SONET-based transport 
signals. In each of these cases, matrix 34 accomplishes 
its mapping function without terminating the synchronous 
path or associated overhead portions of the SPEs. This 
provides significant advantages in reducing system cost and 
ensuring signal integrity. Additional details of the 
function of matrix 34 will be explained later in this 
description . 



the 



Matrix 34 receives SONET-based SPE 28 from SPE decoder 



20, and maps SONET-based SPE 28 into SDH-based transg^k. 
signal 36 without te^fcinating the synchronous path an^ 

associated overhead ^Jrtion of SONET-based SPE 28, as 
discussed further in connection with FIGURE 2. Once SONET- 
based SPE 28 has been mapped into SDH-based transport 
signal 36, first network element 12 transmits SDH-based 
transport signal 36 over network 14 to second network 
element 112, which is located in Paris, France in this 
example . 



SPE decoder 18 also passes SDH-based SPE 128 along 
with other SPEs 26 to matrix 34. Matrix 34 proceeds to map 
SDH-based SPE 128 into SONET-based transport signal 38, 
without terminating the synchronous path or associated 
overhead portion of SDH-based SPE 128. After mapping SDH- 
based SPE 128 into SONET-based transport signal 38, first 
network element 12 transmits SONET-based transport signal 
over SONET network 16 to a network element (not 
explicitly shown) in Los Angeles, California. 



Matrix 34 (FIGURE 1) receives synchronous payload 
envelopes 26 and 28, some having the SDH format, and others 
the SONET format. Matrix 34 is operable to map SONET-based 
SPEs into SONET-based transport signals according to 
standards associated with the SONET format, such as 
Bellcore standard GR CORE. Similarly, matrix 34 is 
operable to map SDH-based SPEs into SDH-based transport 
signals according to standards associated with the SDH 
format, such as ITU-T standard G 

In addition to mapping SONET-based SPEs into SONET- 
based transport signals and SDH-based SPEs into SDH-based 
transport signals, matrix 34 is operable to map SONET-based 
SPEs into SDH-based transport signals, and SDH-based SPEs 
into SONET-based transport signals , without terminating 
the 

synchronous path or associated overhead portions of the 
SPEs. Matrix 34 accomplishes this direct cross- format 
is mapping by mapping SONET-based SPEs as if they were SDH- 
based SPEs, and mapping SDH-based SPEs as if they were 
SONET-based SPEs. 



Matrix 34 accomplishes this mapping without terminating 

synchronous path and associated overhead portion 214 of 
STS-1 SPE 210. Cross connect 314 continues the mapping 
process according to the SDH standard and ultimately forms 
STM-4 signal 350, which contains the desired DS-3 signal 
within STS-1 SPE signal 210. 
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SPE decoder 118 of seconcl network element! 112 receives 
SDH-based transport signal^*^ and ex/raqts each SPE 126 
therefrom. Among the SPEs 126 extracted from SDH-based 
transport signal 122 is SONET-based SPE 28. SPE decoder 
118 can then be operable to either terminate the 
synchronous path and associated overhead portions of SONET- 
based SPE 28 and extract the DS-3 signals contained 
therein, or pass SONET-based SPE 28 to cross connect 134 
for cross-connection and inclusion within an outgoing 
transport signal 136 or 138. 



SPE decoder 18 also passes SDH-based SPE 128 along 
with other SPEs 26 to matrix 34 . Matrix 34 proceeds to map 
SDH-based SPE 128 into SONET-based transport signal 38, 
without terminating the synchronous path or associated 
overhead portion of SDH-based SPE 128. After mapping 
SDH- 

based SPE 128 into SONET-based transport signal 38, first 
network element 12 transmits SONET-based transport signal 
over SONET network 16 to a network element (not 
explicitly shown) in Los Angeles, California. 
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